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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is turned to the computer support system which 
observes the field of the skin analyzed simultaneously with it, monitoring the spectrum 
outputs of the skin especially generally, about the device which conducts the 
spectrum analysis of it, at the same time as it observes a part of skin. 
[0002] 

[Description of the Prior Art] Electromagnetic radiation is used for the treatment of 
the obstacle of various skins, such as an angiopathy, a coloring obstacle, a tumor, 
depilation, rejuvenation of the skin, and scabies. This radiation is usually applied to the 
surface of the skin from various radiation sources, such as laser which gives off 
coherent light, a flash lamp which gives off non-coherent light or arc light, and a 
source of microwave radiation. In order to take a measure whatever the source of 
electromagnetic radiation, without inflicting damage on the organization of epidermis 
and the circumference, it must take into consideration carefully about the problem of 
monitoring the process of treatment so that damage to an organization may be 
suppressed to the minimum and treatment may be optimized. 

[0003]The one method of treatment is called a photodynamics therapy (PDT), is used 
combining light and chemicals, and deals with various solid tumors, such as cancer of 
internal organs, such as skin carcinoma, the large intestine, a vagina, a bladder, and 
other cancers. PDT treatment Porphyrin, aminolevulinic acid (ALA), phthalocyanine, 
The photosensitizer which presses down tumors, such as chlorine, on a part is used to 
the whole body or and locally, if light is irradiated with and excited while oxygen exists, 
such a photosensitizer will generate very active cytotoxic single molecular oxygen, 
and a tumor will carry out regression by this. The typical absorption spectrum of such 
a chemical is shown in drawing 1 . 

[0004]Between PDT treatment, light must be applied to a tumor until a 
photosensitizer is used up by a useful chemical reaction. If this reaction is completed 
and drugs are used up, and also even if it applies light to a tumor, it is almost 
meaningless. It is still worse to end treatment, before drugs are used up. It is because 
the remnants of a tumor may remain. In order to prevent this, the operator of PDT 
which uses the spectrometer which detects the existence of a photosensitizer is also. 
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It can be easily recognized whether an operator still exists in the place of treatment of 
a photosensitizer by measuring the light which comes out of the photosensitizer in the 
skin between treatment, and analyzing the spectrum. It was difficult to harmonize with 
the treatment itself until now measurement of the radiation which comes out from a 
treatment place. In order to have measured the radiation from a photosensitizer at the 
treatment place, the light source used for the stimulus of a photosensitizer was 
removed from near the treatment place, and the spectrometer has been arranged near 
a treatment place. It repeated, whenever it checked spectrum luminescence from a 
treatment place until the photosensitizer was used up in this process. In order to 
provide the consistent treatment, a light source must be returned to the same spot as 
having removed, and light must be applied to the same field. However, it does not 
become like this in many cases. Whenever it returns a light source, it returns to a 
slightly different position in many cases. In this method, a light source carries out 
"migration" of the treatment place, and the treatment of a tumor is irregular and 
becomes uneven. 

[0005]Another problem of the present PDT taking-a measure method is that it is 
difficult to orient the light source to a treatment place correctly. Usually, it bars that a 
light source makes a treatment place ambiguous and arranges a light source correctly 
to a treatment place. When dealing with a comparatively large field and a light source 
is rearranged to the adjoining field of a treatment place, it will overlap with the field 
with which the unsettled gap remained or it already dealt, and will deal with one field 
superfluously twice. 

[0006]Another use used combining light and chemicals is called photodynamics 
diagnosis (PDD). Detection of the chemical of an in-house is used for diagnosis of a 
tumor in this use. It is because the chemical concentration of a tumor is farther [ than 
healthy tissue ] high. It is advantageous if the spectrum of the fluorescence of a 
chemical is measured, since a tumor is observed in this use in order to determine the 
boundary of a tumor, and the sign of a chemical is specified positively. If light is applied 
to a treatment place, monitoring the fluorescence of a chemical, the fluorescence of a 
chemical will be strengthened and the outstanding spectrum analysis will be obtained. 
This is troublesome like the case of PDT. It is because a light source and a 
spectrometer must be simultaneously arranged near a treatment field. 
[0007] 

[Problem(s) to be Solved by the Invention]This invention does not need to remove the 
light source for treatment or a monitor, and provides advantageously the device which 
can carry out the remote monitor of the treatment place. The further advantage of 



this invention is not removing a light source and being able to deal with a treatment 
place, while measuring spectrum luminescence from a treatment place. It is another 
advantage of this invention to stimulate with light, to monitor the spectrum of the 
radiation from each place place simultaneously, and to determine the limit of a tumor. 
[0008] 

[Means for Solving the Problem]It has a case containing a camera and a spectrometer, 
and both sides of a camera and a spectrometer provide a monitoring device turned to 
a mouth of a case arranged next to [ which takes a measure ] a field. A camera 
provides a picture of a treatment place and a spectrometer provides a spectrum of 
luminescence from the same treatment place. A computer receives a signal from a 
camera and a spectrometer, and displays a camera image of a treatment place on a 
computer screen with spectrum distribution of luminescence from a treatment place. 
Therefore, both a picture (usually expansion picture) of a treatment place and a 
spectrum are observable together. A case is combined also with a light source for 
dealing with a portion of a treatment place observed with a camera. Therefore, the 
operator can perform treatment of a treatment place, observation, and a monitor of a 
spectrum simultaneously as treatment advances. A picture and spectral information 
which are provided from a computer can be saved, and can record treatment 
permanently. 

[0009]It is optically combined with a case which has an opening which adjoins a part of 
treatment place and is arranged, a camera combined with a case so that an opening 
might be observed, and a case, and this invention points to a special monitoring device 
containing a spectrometer arranged so that radiation which goes into a case by an 
opening may be perceived. From a case, a spectrometer separates and is arranged, 
and including an optical bench combined with the first end of an optical fiber, it 
combines with a case, and the second end of an optical fiber is arranged so that 
radiation which goes into a case through an opening may be received. At least one 
lens can be formed, a focus of light included in a case can be doubled, and it can put 
into the second end of an optical fiber. An opening can be crossed with a view of a 
camera and a window can be provided between a camera and an opening. The second 
end is combinable with this window so that the second end may be arranged in a view 
of a camera. A light source for treatment or a monitor can be combined with a case, 
and it can arrange so that light which comes out of a light source may go to an 
opening of a case. The light source can contain arc light left and arranged from a case, 
and lightguide which has the first and the second end, combines the first end with arc 
light, receives light for treatment which comes out of arc light, and combines the 



second end with a case, and it is made to transmit light for treatment to an opening. It 
combines with a camera, and a picture transmitted from a camera can be received, it 
can combine with a spectrometer, and the device can also contain a computer which 
receives a signal which shows a spectrum of radiation which goes into a case from an 
opening. It combines with a computer, and a device is calculated from a spectrum 
signal by computer, and can also include a computer screen which displays spectrum 
distribution transmitted by computer, and a picture received from a camera by 
computer. The screen can display both a picture and spectrum distribution 
simultaneously. 

[0010]Other main features and dominance points of this invention will become clear 
from the following Drawings, detailed explanation, and Claims for a person skilled in 
the art. 

[001 1]Before explaining in detail about at least one embodiment of this invention, it is 
understood that this invention is not what limits the application to structure of a 
component and details of an arrangement configuration which were given by the 
following description or were illustrated in Drawings. This invention is possible for 
other embodiments, and can be carried out or performed by various methods. 
Expression and a term which are used on these Descriptions are a thing for 
description, and that it is not what restricts this invention should also understand 
them. 
[0012] 

[Embodiment of the Invention] Reference of drawing 2 illustrates the monitoring device 
10 so that it may have the case 12 with the opening 14 arranged to the treatment 
place 16 which is usually human being's skin. It is combined with a case and the case 
12 contains the camera 18 oriented so that the light included in a case might be 
received from the opening 14. In this case, since an opening adjoins the treatment 
place 1 6 and is arranged, a camera receives the picture of the treatment place which 
adjoins the opening 14. When the case 12 applies the opening 14 to the treatment 
place of the skin and it is arranged, it is preferred to provide the inner chamber which 
intercepts an extraneous light line, therefore to decrease the interference from other 
devices, such as a fluorescent lamp. 
[0013]The spectrometer 20 is provided with the following. 
The optical bench 22 left and arranged from the case 12. 

Lightguide 24 (usually bunch of an optical fiber or a fiber) which turns to the optical 
bench 22 the radiation which is combined with the case 12 and the optical bench 22, 
and enters into the case 12 through the opening 14. 



As for the spectrometer 20, it is preferred that it is a type known for this technical 
field as an optical multichannel analyzer (OMA). The advantage of using OMA is that it 
is quick and the spectrum measurement of real time is almost possible. Although the 
spectral range of OMA is usually 400 thru/or 1000 nanometers, it can also monitor 
fluorescence using the spectrometer 20 which provides a 570 thru/or 770-nanometer 
spectral range narrower than it 

[0014]The lightguide 26 is combined with a case, it goes into a case from the light 
source 28, and the light which goes to the opening 14 further is transmitted. As for 
light, it is preferred to make laser or a flash lamp generate, and all have radiation 
quality suitable for especially the combination to the case 1 2. By this method, the light 
for processing is sent to the disposal plant place 16. 

[0015]As for the light source 28, it is preferred that they are high-intensity light 
sources, such as xenon light or a mercury-vapor lamp. This may have one or more 
filters, such as a green filter which penetrates the wavelength of the violet filter which 
penetrates the wavelength of the range of 400 thru/or 450 nanometers, or the range 
of 505 thru/or 590 nanometers. Such wavelength is useful especially when using this 
system for PDT and PDD. It is because this is the frequency which makes significant 
fluorescence emit light to a general photosensitizer. 

[0016]The window 30 which extends in the opening 14 is formed. The image generated 
with the camera combines the lightguide 24 with a window in the view of a camera 
preferably, as lightguide shows the point combined with the window. As for lightguide, 
it is preferred to receive the light emitted from the spot of the size of 1 thru/or 10 
mm 2 at a treatment place. A window takes out the light from a light source from a case, 
and penetrates it to a treatment place. This also penetrates further the light emitted 
from the treatment place into a camera in a case. As for an optical fiber, extending 
through a window is preferred so that the light irradiated directly from the treatment 
place may be received without making a window penetrate. As for the inner surface 
and outside surface of a window, it is preferred to have an antireflection film, to 
decrease any reflection to the inside of a case, and to make it not go into a camera. 
As for the window 30, having withdrawn in the opening 14 of the case 12 is preferred. 
As for the depth of this depression, it is preferred that it is for 3 mm and 10 mm. 
[001 7]A camera is an electronic camera and it is preferred that they are a color or a 
monochrome CCD camera. A camera is arranged so that a picture including the 
treatment place of 1 thru/or 100 cm 2 may be provided. As for a picture, it is still more 
preferred to include the treatment place of 10 thru/or 40 cm 2 . As for a picture, it is 
most preferred to include the treatment place of 1 5 thru/or 25 cm 2 . It is arranged in 



the optical way of a camera and a camera, and the filter 32 which intercepts lights of 
specific frequency, such as frequency emitted from a light source, can be included. In 
the case of a typical PDT treatment, a filter is good to penetrate the light of the range 
of 570 thru/or 770 nm. In order that this may detect the frequency of the light which 
the photosensitizer (it usually emanates in 570 thru/or 770 nm) which shows a 
fluorescence emits to the light emitted from a light source, when using a camera, 
there is especially value. When the frequency emitted from a light source differs from 
the frequency which a photosensitizer emits, and the filter from which the frequency 
of a light source is removed decreases the frequency of a powerful light source or 
removes it, the consciousness of the fluorescence frequency of a camera can be 
raised. As for a camera, it is optimal to arrange at the angle of 10 thru/or 20 degrees 
to the altitude prolonged from the surface (for example, field of an opening) of a 
treatment place. 

[0018]In drawing 2 , there is a tendency for some lightguides 24 to be arranged in the 
optical way of a camera, therefore to block the view of a camera selectively. Although 
this disturbance cannot be removed by the embodiment of drawing 2 , when a diameter 
forms 0.1 thru/or 1 mm of lightguide 24, it can be decreased substantially. Though the 
interference to the picture of a camera is the minimum, the lightguide of this diameter 
guides sufficient light from the treatment place of the range of 1 thru/or 10 mm 2 , and 
provides the good spectrum analysis of a treatment place. 

[0019]The opening 14 of this embodiment is almost circular, and can carry out the 
exposure of a light source, and the monitor of a camera in the almost same treatment 
field by this. The second desirable opening is an opening of an ellipse and the line 
which passes along the major axis of an ellipse is in the almost same field as the line 
which specifies the medial axis of the optical system of a camera, the line which 
specifies the medial axis of the light emitted from a light source, or its both. 
[0020] Drawing 3 shows the same monitoring device 34 as drawing 2 . However, the 
lightguide 24 has not combined with the window 30 in this embodiment. The focus of 
light which the lens 36 combined with the lightguide 24 optically, and was received 
within the opening suits on the lightguide 24. The lens 36 doubles the focus of the light 
emitted from the field of the treatment place of the size of 1 thru/or 10 mm 2 the same 
with having inquired above. The lens 36 is a next door of a camera and fixing to a case 
is preferred. 

[0021] Drawing 4 shows the same monitoring device 38 as drawing 2 . However, since 
an optical bench is arranged in the case itself in this embodiment, the attenuation 
which does not need to combine an optical bench optically via extended lightguide, 



therefore is produced as a result is removed. The optical bench of this embodiment 
contains the lens 36 with which the focus of the light preferably emitted from the 
treatment place of the size of 1 thru/or 10 mm 2 is doubled like the embodiment of 
drawing 3 . 

[0022] Drawing 5 is similar to all of the above-mentioned embodiment, and indicates 
the monitoring device containing the computer 38 further combined with the 
spectrometer 20, the camera 18, and the computer screen 40. The computer 38 
receives the signal which shows the spectrum of the light which the spectrometer 20 
received from the spectrometer 20. A computer processes this signal, then, sends an 
electrical signal to Screen 40, and makes Screen 40 generate the display of the 
spectrum 42 on a screen. As a function of Screen 40, a desirable embodiment shows a 
spectrum in graph form, and a horizontal axis, i.e., the X-axis, shows the frequency or 
wavelength of light which the spectrometer received by it, and, as for a vertical axis, 
i.e., a Y-axis, it shows the value for which the relative intensity of the light which the 
spectrometer received is shown. 

[0023]The signal which shows again the image which the camera 18 received also 
sends a computer to Screen 40. As for Screen 40, it is preferred to generate the 
sequential picture of these treatment places simultaneously with a spectrum. One of 
such the pictures (item 44) is shown in drawing 5 . Therefore, the operator of a system 
can monitor spectrum radiation of a treatment place simultaneously with the picture 
of a treatment place. It is preferred that these pictures and spectra are displayed in 
real time as a spectrometer and a camera receive the light from a treatment place. 
This operation mode has an interdependent effect, and the operator of a system can 
monitor it by this, taking a measure by seeing a computer screen rather than 
observing the treatment place itself. All information required to determine the place 
and stage of movement of a case to a treatment place is provided on a screen. 
[0024]The picture 44 also shows the point which measured the spectrum 42. The 
point which the lightguide 24 ( drawing 2 ) combines with the window 30 ( drawing 2 ) is 
displayed on each camera image as a small spot or a shadow. The spot 46 which the 
operator not only can determine the exposure spectrum emitted from a treatment 
place, but is a camera image of Screen 40, and has taken that measurement by this 
method can also be specified. Or in the embodiment which does not combine 
lightguide as shown in drawing 3 or drawing 4 with a window, the mark which the 
computer generated is sent to a screen and it is expressed in each picture as the 
place where the spectrometer measured the spectrum. As for the camera 1 8, it is 
preferred to display the portion of a larger treatment place than the portion which the 



spectrometer 20 has detected. By this method, looking at a screen, the operator can 
observe the large portion of the treatment place 1 6, can carry out pan [ of the case 
1 2 ] around a treatment place, and can specify clearly the action of various portions of 
the concerned area 48 of the treatment place 1 6, and the spectrum corresponding to 
it By this, the operator can generate the overall image of the spectrum distribution 
covering the concerned area 48 to the inside of its heart. 

[0025]The camera 1 8 is combined with the frame grasp circuit 50 which searches the 
consecutive image of a treatment place from the camera 1 8 under control of the 
central processing unit 52. A frame grasp circuit is combined with the central 
processing unit 52, and this can be programmed to process a picture further. The key 
combined with the central processing unit 52, a trackball, a touchpad, a joy stick, or 
other user input devices (here, shown by the item 56) by operating, Since an operator 
is memorized to the memory storage 54 combined with the central processing unit 52, 
it can choose a specific picture, the spectrum corresponding to the picture, or its both. 
By this method, since it compares with the picture of the same treatment place to be 
photoed in the future in order [ for future reference ] to distinguish the effect of 
treatment, treatment can be documented and saved. 

[0026]The spectrometer 20 is arranged in the computer 38 and shown here with the 
optical bench 22 combined with the case 1 2 via the lightguide 24. Or the embodiment 
of drawing 4 can be used, and an optical bench can be separated from a computer, or 
it can arrange in the case itself. By this, the loss of the light produced by attenuation 
by the lightguide 24 is prevented, or it is made to decrease. 

[0027]Therefore, it is clear that the method and device to which a spectrum analysis 
is simultaneously conducted, observing a part of skin, and the above-mentioned 
purpose and advantage are fully satisfied by this invention were provided. Although 
this invention was connected to the specific embodiment and stated, what many 
substitution, change, and modification understand is clear to a person skilled in the art. 
Therefore, all the substitution which enters within the pneuma of attached Claims and 
large limits, change, and modification shall be included. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a spectral extinction spectrum of the photosensitizer for PDP. 
[Drawing 2] It is a fragmentary sectional view of the monitoring device by this invention. 
[Drawing 3] It is a fragmentary sectional view of the second monitoring device. 



[Drawing 4] It is a fragmentary sectional view of the third monitoring device. 
[Drawing 5] It is a block diagram of a monitoring device including a computer and a 
screen. 

[Description of Notations] 

10 Monitoring device 

12 Case 

14 Opening 

16 Treatment place 

1 8 Camera 

20 Spectrometer 

22 Optical bench 

24, 26 lightguides 

28 Light source 

30 Window 

34 Monitoring device 

36 Lens 

38 Computer 

40 Screen 

42 and 46 Spectrum 

44 Picture 

48 Concerned area 

52 Central processing unit 

54 Memory storage 

56 Item 
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[0 0 2 1] 04m 02k^«© ; e-^SB3 8^ 

(o^mmsti^<Dx\ mortis* F^/rbx^^y 

bT4b^iis«£*n5o 03©H)lMlk|W|tt, 
cdHSimio^^yf-ti, §fi b< « l ft^U l 0 
mm 2 O 1 ^<0«Wm^6JM*«n*3tOj«j«*^fc 

[0 0 2 2] 0 5 ±iBO^«0gllO^"f*UCt»fla 
b, SP>£#ftff-2 0, A)i7l Sfc^tfnybfrt-^ 

!S40i;:ig^$ti/c3yea-^38^#ty ; e-^g 



(5) 

7 

HE4 OOHtfgfcLT, X^£ h/l/£?77fl£ST'* 

mrcimmz^u stums OYiua, 

[0 0 2 3] aytTa-£«, £fc, y 1 8^Sit 
Bl-3fe«*aVrfi#t>, Hffi4 0CjM5o HS4 0S, 10 

d n & 0®tiiroi«^ x^ * h ;b t mt£ 

ft (7-YrA4 4) <0-O%, 05C^t o Lfa&S 

[0 0 2 4] H$4 4tt, X<~^ Wb4 2£flJSLfc# 
^yht^fo ft#VF2 4 (02) ^3 0 (02) 

5 fcffr 0 T * < > Bffi 4 0 © J] * 7 HflH?, * OSJS* 30 
i/Hi, B3£fcfcJ:H4fc:*1\}:$i8\ 3t^F*KKtS 

^HffitjM5.n, #tttw;w h)V*wiJ£ircm 

[0 0 2 5] 1 8tt, *^S&fflS«5 20SIJ 

»TC#*7 1 8^&fflHtmoXRm«KRt«7 
U-AJBglSB^OfclS^SftS. 7U- J Mfifi@!Eg 

a, **Mg&agH5 2«s^$n, etui, b#$ 



1 0-8 5 2 2 2 

8 

2 tfg££tl/cfEtli« 5 4 fciBttf *fc«>, #S©H 
flU *«DBflttc*tJS1**;v<* M Sfcl4*©W#* 

SI^UfflflWI^fOiBlftiiJtR-rSfc*, fflB^XWt 

[0 0 2 6] 2 0W\ CCT'WU nytfa-^3 

8rtK|B««nT, F2 4£ftLTgftl ZfcIS 

^mm^yf-2ztt^cmto ssi^tt, 04 

iinta^T, tt#^F2 4fc£5J*»CJ;oT£C§ 
[0 0 2 7] Lfc^oT, *561KJ:0, ftJ»<0-ffi* 
tffiJMi*t»K:SJiS*S*S*<fetf8li* , qi««nfc 

tern 3ae*j:t«gK«^otoi:t*. 
[0®©ra#*i«HJ!] 

[01] PDPfflm^J©^%iRx^^b;PT$ 

So 

[02] *mK£z ; e-*&m<DmmmT>&&o 

[0 3] srot-^aaoas^WiBH^ftS. 

[04] m<Dz-mw<DmmmT°&% 0 

[0 5] 3>ifa-*feJ:tfliffi*$«yt-^SBo7 
n-y^0t?$So 

1 0 

1 2 ffift 

1 4 IPSP 

1 6 «M 

1 8 

2 0 'M\ 

2 2 Tt^^^ 1 

2 4, 2 6 

2 8 Jtjg 
30 S 

3 4 

3 6 uyX 

3 8 

4 0 US 

4 2, 4 6 X^ blV 

4 4 ®ft 

4 8 mm®. 
52 **M^as» 
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